Introduction
The incidence of influenza infection reaches epidemic proportions each winter in Japan. Influenza is potentially fatal in the elderly, as it can be complicated by pneumonia and other serious diseases in this subpopulation. In several studies, influenza vaccination in the elderly has been reported to reduce influenza-associated mortality by 39-54% and pneumonia-associated hospitalization by 27-73% [1] [2] [3] .
The commonly encountered adverse reactions to seasonal influenza vaccine are redness, pain and/or swelling at the injection site, which are reported to occur in 20% of all vaccine recipients. These adverse reactions are generally mild, the majority occurring within 48 h of vaccination and resolving within 2 or 3 days [4, 5] . Although rare systemic adverse reactions, such as Guillain-Barre syndrome and acute disseminated encephalomyelitis, are known to occur a few days to a few weeks after vaccination, the incidence rates of these reactions are extremely low. Given that influenza-associated mortality is 30-150 per 100,000 persons each year, it has been concluded that the benefits of the vaccine exceed the risks [6, 7] .
Case Report
An 80-year-old man received influenza vaccination in the deltoid muscle area of the left upper arm. On the evening of day seven after the vaccination, he noticed trembling of his left hand for~10 min. At that time, he was not aware of either fever or pain at the vaccination site. He then went to bed as usual. In the morning on day eight after the vaccination, his family discovered that he had urinated in his bed and vomited in his sleep. Because he did not respond to their calls, he was brought to our hospital by ambulance. The physical findings on arrival at the hospital were as follows: Glasgow coma scale E4V3M6, blood pressure 116/79 mmHg, pulse rate 79/min (regular), peripheral arterial oxygen saturation by pulse oximetry 97% (room air), respiratory rate 16/min, and body temperature 37.3°C. The hematological findings were as follows: white blood cell (WBC) count 10,400/lL (neutrophils: 79.8%), serum creatine kinase (CK) 1272 IU/L, and serum C-reactive protein (CRP) 2.39 mg/dL. Head computed tomography (CT) revealed no abnormal findings that could explain the impaired consciousness. By the time the patient arrived at the hospital, the patient had become conscious again, and the general condition was favorable. The patient was therefore placed under observation. After admission, there was no relapse of the impaired consciousness, and neither head magnetic resonance imaging (MRI) nor electroencephalography revealed any abnormalities. On day two of hospitalization, the patient was found to have a fever (~38°C). Hematological examination revealed an increase in the serum CK and CRP levels (1975 IU/L and 3.95 mg/ dL, respectively), and redness and swelling were observed in the left shoulder region. On day three of hospitalization, the fever and the redness of the left shoulder resolved, and the hematological findings revealed a decreasing trend of the WBC count and serum CK. However, because the swelling in the left shoulder was almost unchanged, CT and MRI were performed. Contrastenhanced CT of the left shoulder joint (Fig. 1 ) revealed swelling and an increase in area of the surrounding subcutaneous adipose tissue in the left deltoid muscle, and MRI of the left shoulder joint (Fig. 2) revealed muscle swelling and inflammatory changes around the left deltoid muscle. These findings suggested the development of myositis after influenza vaccination. Although there seemed to be a tendency toward improvement of the general condition and hematological findings, oral administration of nonsteroidal anti-inflammatory drugs and intravenous infusion of sulbactam/ampicillin were started on day four of hospitalization, considering the possibility of a complicating bacterial infection at the inflamed site. Subsequently, the redness and swelling of the left shoulder resolved. The patient was discharged on day 11 after admission.
Discussion
In Japan, in the 1970s, it was reported that intramuscular injection of antipyretics and antimicrobial drugs caused quadriceps contracture in as many as~3600 patients. Since then, there has been a tendency to avoid administration of drugs by intramuscular injection. Thus, almost all vaccines, including influenza vaccine, with the exception of human papillomavirus vaccine, are administered by subcutaneous injection. As compared to intramuscular injection, subcutaneous injection is considered to be more likely to cause local adverse reactions (pain, erythema, induration, etc.) [8] . Thus, even adjuvant-containing vaccines that contain a substance to enhance the immune responses to the administered antigens are not used in Japan, with the objective of preventing adverse reactions. According to reports on the adverse reactions after influenza vaccination by the Japanese Ministry of Health, Labour and Welfare, the majority of cases of local reactions are reported within 2 days of vaccination. A summary report based on surveys conducted in 13,386 vaccine recipients over a period of 12 years shows that there were only eight vaccine recipients who developed local reactions 1 week or more after vaccination. Unlike our patient, however, none of the eight vaccine recipients had any systemic reaction [9] . On the other hand, inactivated vaccines are administered by intramuscular injection abroad. According to several studies, local reactions to intramuscular injection are considered to be mild, in general, and to mainly occur within 2 days of vaccination, similar to the case in Japan [10] [11] [12] [13] .
Adverse reactions after vaccination are different from the adverse effects of drugs. The adverse reactions include events caused by errors in vaccination procedures and events occurring by coincidence, in addition to allergic reactions to vaccine preparations. Thus, it is considered to be extremely difficult to prove a causal relationship between a serious adverse reaction and a vaccine preparation. In our patient, a causal relationship with the vaccination was strongly suspected based on the temporal course and muscle swelling corresponding to the vaccination site. In most cases, allergic reactions to vaccine preparations are immediate hypersensitivity reactions mediated by immunoglobulin E antibody, that occur within a few minutes to a few hours after the vaccination [14] . However, allergic reactions may be caused not only by the vaccine antigen, but also by residual egg protein, preservative, buffer and other components, and depending on the components responsible, delayed-type hypersensitivity reactions may also occur. In general, hypersensitivity reactions such as contact dermatitis due to thimerosal, which is a preservative contained in vaccines, are reported to be delayed-type hypersensitivity reactions occurring 2-10 days after vaccination [15] . While our patient was receiving influenza vaccination every year, in the current year, it was possible that the vaccine was administered by intramuscular injection. Given that the myositis occurred 1 week after the influenza vaccination, we assumed that thimerosal contained in the vaccine administered by intramuscular injection might have been responsible for the delayed-type hypersensitivity reaction. However, it has also been reported that currently, there are no differences in safety among thimerosal-free or thimerosal-containing vaccine [16] .
Events associated with the vaccination procedure include infection with viruses or bacteria at the puncture site. Our patient developed fever and transient impairment of consciousness. It was assumed that the impaired consciousness in this patient was not caused by encephalitis, but was a result of a symptomatic seizure triggered by fever, based on the following reasons: the short duration of the impaired consciousness, absence of abnormal findings on head CT, head MRI and electroencephalography, and presence of a history of intracranial hemorrhage. In regard to bacterial infection, a case of necrotizing fasciitis at the vaccination site after influenza vaccination has been reported previously [17] . In our patient, the blood culture result was negative, and defervescence and a trend toward improvement in the hematological findings were observed even prior to the administration of the antibiotic therapy. Thus, bacterial infection was assumed to be unlikely.
There are no vaccines yet that are without any adverse reactions. However, vaccination should still be recommended, in view of their clinical benefits and the very small incidence of serious adverse reactions. Meanwhile, we consider that adverse reactions which occur should be examined to identify their causes and be properly classified in order to promote the safe use of vaccines.
